Use of human fibroblasts in the development of a xenobiotic-free culture and delivery system for human keratinocytes.
Previous work has shown that keratinocytes can be cultured serum-free on an acid-functionalized, plasma-polymerized surface (for subsequent delivery to patients' wound beds) by inclusion of a fibroblast feeder layer. This study seeks to extend this work by substituting human for murine feeder cells in serum-free culture and examining the performance of keratinocytes expanded in this way to transfer to an in vitro human dermal wound bed model. We compared murine and human fibroblasts (both short-term dermal fibroblasts and a fetal lung fibroblast cell line MRC-5, which has a long history in human vaccine production), alternative methods for growth-arresting fibroblasts, establishing culture of cells serum-free, and the impact of culture with fibroblasts on the differentiation of the keratinocytes. Irradiated human and murine fibroblasts were equally effective in supporting initial keratinocyte expansion, both in the presence and absence of serum. Keratinocytes were significantly less differentiated, as assessed by measuring involucrin expression relative to DNA when grown serum-free with fibroblasts than when grown with serum. Initial cultures of fibroblasts and keratinocytes could be initiated serum-free but were much slower to establish than if serum were used. Transfer of keratinocytes from keratinocyte/fibroblast co-cultures cultured on a plasma polymer surface to a human dermal wound bed model was as successful as from monocultures in both serum and serum-free cultures. In summary, we have revisited a well-accepted methodology for expanding human keratinocytes for clinical use and avoided the use of bovine serum and a mouse fibroblast feeder layer by introducing an irradiated human fibroblast feeder layer.